IN THE CLAIMS 

Please amend Claims 1,3, 26, 37, 51, 54, and Claims 22, 47. 
CLAIMS AMENDMENTS 

1. (Currently Amended) j& software-based, flexible computer architecture for 

communication and\poperation among distributed electronic agents, the 
architecture contemplating a distributed computing system comprising: 
a plurality of service-provfding electronic agents; 
a distributed facilitator ageiwunctionally distributed across at least two 
computer processes, tn&facilitator agent capable of bi-directional 
communications with the plurality of service-providing electronic 
agents, the facilitator agent including: 

an agent registry that declares capabilities for each of the plurality of 

service-providing electronic\agents currently active within the 

distributed computing environment; and 
a facilitating engine operable to interpret a service request as a base 

goal, \ 
the facilitating engine further operable for generating a goal 

satisfaction plan associated with the base goal, wherein the 

goal satisfaction plan involves i nclud e s X 

using reasoning to determine sub-goal requests based on non- 
syntactic decomposition of the base goal and using said 
reasoning to co-ordinate and scheduleWforts by the 
service-providing electronic agents for fulfilling the sub- 
goal reguests in a cooperative completion erf the base 
goal. \ 

a su i tab le d ele gation of sa i d sub - goa l r e qu e sts to bost comp le te 
th e r e qu e st e d servic e request by us i ng reason i ng that 
inc l ud e s ono or more of doma i n -i nd e p e nd e nt \ 
coord i nation strat e g ie s, doma i n - sp e c i fic r e ason i ng, atad 
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app li cat i on - sp e cific r e asoning compr i s i ng ru le s and 
v l e arn i ng algorithms. 

2. (Original) A software-based, flexible computer architecture as recited in claim 
1 wherein the distributed facilitator agent includes a plurality of single process 
facilitatonagents each executing within a separate computer process, each of 
the single process facilitator agents being bi-directionally coupled with at least 
one other single process facilitator agent. 

3. (Currently Amended)\A software-based, flexible computer architecture as recited 

in claim 2 whereinVach single process facilitator agent has any necessary 
facilitating functionary, a specific single process facilitator including: 
a specific agent regist™ that declares capabilities for each of the plurality of 
service-providinaelectronic agents currently active within the process 
wherein the specific single process is executing, the specific agent 
registry further declaring capabilities made available to the specific 
single process facilitator agent through the at least one other single 
process facilitator agent bi-directionally coupled with the specific single 
process facilitator agent\and 
a specific facilitating engine operable to interpret a service request as a base 
goal, the specific facilitatinmengine further operable to determine sub 
goals required to complete tne base goal; the specific facilitating 
facilitato r engine further operable to select service providing agents 
best capable of completing the kub goal and assigning the sub goals 
thereto. \ 

4. (Original) A software-based, flexible computer architecture as recited in claim 
3 wherein at least two of the plurality of single process facilitator agents 
reside upon separate computer systems. \ 

5. (Original) A computer architecture as recited in claim 4, wherein the basis for 
the computer architect is an Interagent Communication Language (ICL) 
enabling agents to perform queries of other agents, exchange information 
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with other agents, and set triggers within other agents, the ICL further defined 
by an ICL syntax supporting compound goal expressions such that goals 
within a single request provided according to the ICL syntax may be coupled 
by a conjunctive operator, a disjunctive operator, a conditional execution 
operator, and ^parallel disjunctive operator that indicates that disjunctive 
goals are to be performed by different agents. 

6. (Original) A computer architecture as recited in claim 5, wherein the ICL is 
computer platform inatependent. 

7. (Original) A computer architecture as recited in claim 6 wherein the ICL is 
independent of computer p{ogramming languages in which the plurality of 
agents are programmed. 

8. (Original) A computer architecture as recited in claim 7 wherein the ICL 
syntax supports explicit task completion constraints within goal expressions. 

9. (Original) A computer architecture\as recited in claim 8 wherein possible 
types of task completion constraint^ include use of specific agent constraints 
and response time constraints. 

10. (Original) A computer architecture as recited in claim 8 wherein the ICL 
syntax supports explicit task completion advisory suggestions within goal 
expressions. 

1 1 . (Original) A computer architecture as recited Vi claim 5 wherein the ICL 
syntax supports explicit task completion advisory suggestions within goal 
expressions. 

12. (Original) A computer architecture as recited in claim 5 wherein each 
autonomous service-providing electronic agent defines and publishes a set of 
capability declarations or solvables, expressed in ICL\that describes services 
provided by such electronic agent. 
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13. (Original^ A computer architecture as recited in claim 12 wherein an electronic 
agent's solvables define an interface for the electronic agent. 

14. (Original) A computer architecture as recited in claim 1 wherein the 
distributed facilitator agent is formed in a hierarchical topology. 

15. (Original) A computer architecture as recited in claim 14 wherein the 
hierarchical topology includes a top level facilitator agent and at least one 
other facilitator agent registered within the top level facilitator agent, the top 
level facilitator agent operable to directly manage those service-providing 
agents registered within\the top level facilitator agent and indirectly manage 
those service-providing agents registered within the at least one other agent 
registered with the top leveJ facilitator agent. 

16. (Original) A computer architecture as recited in claim 15 wherein the top level 
facilitator agent and the at lea^t one other facilitator agent are executing on 
different computer systems. 

17. (Original) A computer architecture as recited in claim 15 wherein the at least 
one other facilitator agent is installed for a specific computer user. 

18. (Original) A computer architecture a^recited in claim 1 5 wherein the at least 
one other facilitator agent is installed tbr a specific group of users. 

19. (Original) A computer architecture as recited in claim 15 wherein the at least 
one other facilitator agent is installed for a specific computer application. 

20. (Original) A computer architecture as recited in claim 1 wherein the 
distributed facilitator agent includes a planning component executing within a 
first computer process and an execution conponent executing within a 
second computer process. 

21 . (Original) A computer architecture as recited in^claim 20 wherein the planning 
component is one of a plurality of synchronized manning components each 



Atty Dkt. No. 59501-801 8.US01 



-5- 



SerialNo.: 09/271,614 




executingwith separate computer processes, whereby the computer 
architecturevprovides a more robust operating environment due to 
redundancy of the planning component functionality of the distributed 
facilitator agent. 

22. (Currently amended) A software-based flexible computer architecture for 
communication a\d cooperation among distributed electronic agents, the 
architecture contemplating a distributed computing system comprising: 

a plurality of service providing electronic agents; 

at least one facilitator agent capable of receiving a service requests in the 
form of a base goal from a service-requesting c lie nt agent in an 
interagent communication language and capable of determining sub 
goals necessary to accomplish the base goal, the facilitator agent 
operable to allocate each sub-goal to at least one sorvor service- 
providing agent capable of accomplishing the sub-goal as determined 
by the registry, the facilitator agent being distinct from service- 
providing agents ; and \ 

at least one service-reguesting agent capable of making a request directly to 
a server service-providing agbnt as a peer to peer communication for 
accomplishment of at least one^of the sub-goals. 

23. (Original) A software based, flexible computer system as recited in claim 22 
wherein the peer to peer communication Is in a language other than an 
interagent communication language. \ 



24. (Original) A software based, flexible computer system as recited in claim 22 
wherein the peer to peer communication is bi-Wectional. 

25 (Original) A software based, flexible computer system as recited in claim 22 
wherein the agent operable to make said peer to peer service request is said 
facilitator agent. \ 



26. (Currently Amended) A distributed facilitator agent functionally distributed across 
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at least two computer processes, the distributed facilitator agent arranged to 
coordinate cooperative task completion within a distributed computing 
environment having a plurality of autonomous service-providing electronic 
agents, the distributed facilitator agent comprising: 
an agent registry thsrt declares capabilities of service-providing electronic 

agents currently active within the distributed computing environment; 

and 

a facilitating engine operable to parse a service request in order to interpret a 
compound goal seftforth therein, the service request formed according 
to an Interagent Communication Language (ICL), the facilitating 
engine further operable to coord i nat e a suitabl e d ele gat i on of sub - goa l 
r e qu e sts to b e st complet e th e r e qu e st e d s e rvic e by g e n e rat i ng 
generate a goal satisfaction plan associated with the compound goal, 
wherein the goal satisfaction plan involves i nclud e s : 

using reasoning to determine sub-goal requests based on non- 
syntactic decomposition of the base goal and using said 
reasoning to coordinate and schedule efforts by the 
service-providing\electronic agents for fulfilling the sub- 
goal reguests in a Cooperative completion of the base 
goal. 

us i ng r e ason i ng that i nc l ud e s on e br mor e of domain i nd e pend e nt 
coord i nat i on strat e g ie s, domain - sp e c i f i c r e asoning, and 
app l icat i on - sp e c i f i c r e asoning^compr i s i ng rul e s and le arn i ng 
a l gorithms. 

27. (Original) A facilitator agent as recited in clairA 26, wherein the facilitating 
engine is capable of modifying the goal satisfaction plan during execution, the 
modifying initiated by events such as new agent declarations within the agent 
registry, decisions made by remote agents, and information provided to the 
facilitating engine by remote agents. 

28. (Original) A facilitator agent as recited in claim 26 ^herein the agent registry 
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includes a symbolic name, a unique address, data declarations, trigger 
declarations, task declarations, and process characteristics for each active 
agent. 

29. (Original) A facilitafor agent as recited in claim 26 wherein the facilitating 
engine is operable to\install a trigger mechanism requesting that a certain 
action be taken when k certain set of conditions are met. 

30. (Original) A facilitator agent as recited in claim 29 wherein the trigger 
mechanism is a communication trigger that monitors communication events 
and performs the certain action when a certain communication event occurs. 

31 . (Original) A facilitator agent asVecited in claim 29 wherein the trigger 
mechanism is a data trigger thai\monitors a state of a data repository and 
performs the certain action when ia certain data state is obtained. 

32. (Original) A facilitator agent as recitefl in claim 31 wherein the data repository 
is local to the facilitator agent. 

33. (Original) A facilitator agent as recited ir\claim 26 wherein the data repository 
is remote from the facilitator agent. 

34. (Original) A facilitator agent as recited in cl^im 29 wherein the trigger 
mechanism is a task trigger having a set of conditions. 

35. (Previously Amended) A facilitator agent as recited in claim 26, the facilitator 

agent further including a global database accessible to at least one of the 
service-providing electronic agents. 



36. (Previously Amended) A facilitator agent as recited in claim 26 wherein the 
distributed facilitator agent includes a plurality of singlte process facilitator 
agents each executing within a separate computer process, each of the 
single process facilitator agents being bi-directionally coupled with at least 
one other single process facilitator agent. 
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37. (Currently amended) A facilitator agent as recited in claim 36 wherein each 
single process facilitator agent has any necessary facilitating functionality, a 
specific single process facilitator including: 

a specific agent registry that declares capabilities for each of the plurality of 
service-provicljng electronic agents currently active within the process 
wherein the specific single process is executing, the specific agent 
registry further declaring capabilities made available to the specific 
single process facilitator agent through the at least one other single 
process facilitator agent bi-directionally coupled with the specific single 
process facilitator a^ent; and 

a specific facilitating engine \>perable to parse a service request in order to 
interpret an arbitrarily complex goal set forth therein, the specific 
facilitating engine further operable to construct a goal satisfaction plan 
using reasoning to determine sub-goal requests based on non- 
svntactic decomposition ouhe base goal and using said reasoning to 
co-ordinate and schedule efforts by the service-providing electronic 
agents for fulfilling the sub-goal reguests in a cooperative completion 
of the base goal. inc l ud i ng th e \coord i nation of a su i tab le d ele gat i on of 
sub - goa l r e qu e sts to b e st comp le t e th e r e qu e st e d s e rv i c e. 

38. (Original) A facilitator agent as recited m claim 37 wherein at least two of the 
plurality of single process facilitator agents reside upon separate computer 
systems. 

39. (Original) A facilitator agent as recited in ctaim 38 wherein the distributed 
facilitator agent is formed in a hierarchical topology. 

40. (Original) A facilitator agent as recited in claim 39 wherein the hierarchical 
topology includes a top level facilitator agentand at least one other facilitator 
agent registered within the top level facilitator agent, the top level facilitator 
agent operable to directly manage those service-providing agents registered 
within the top level facilitator agent and indirectly manage those service- 
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proviaing agents registered within the at least one other agent registered with 
the top\evel facilitator agent. 

41 . (Original m facilitator agent as recited in claim 40 wherein the top level 
facilitator agent and the at least one other facilitator agent are executing on 
different conributer systems. 

42. (Original) A facilitator agent as recited in claim 40 wherein the at least one 
other facilitator agent is installed for a specific computer user. 

43. (Original) A facilitator agent as recited in claim 40 wherein the at least one 
other facilitator agent\is installed for a specific group of users. 

44. (Original) A facilitator agent as recited in claim 40 wherein the at least one 
other facilitator agent is installed for a specific computer application. 

45. (Previously Amended) A facilitator agent as recited in claim 26 wherein the 

distributed facilitator agent includes a planning component executing within a 
first computer process and ar^ execution component executing within a 
second computer process. 

46. (Original) A facilitator agent as rfecited in claim 45 wherein the planning 
component is one of a plurality ofcsynchronized planning components each 
executing with separate computer processes, whereby the computer 
architecture provides a more robust operating environment due to 
redundancy of the planning component functionality of the distributed 
facilitator agent. 

47. (Currently Amended) A facilitator agent foY coordinating cooperative task 

completion within a distributed computing environment having a plurality of 
autonomous service-providing electronicyagents, the distributed facilitator 
agent comprising: 

a registry of capabilities of the service z pro\)iding electronic agents; and 
a facilitating engine operable to determine avset of sub goals necessary to 
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accomplish a base goal, and then allocate such sub-goals to those 
agents capable of accomplishing the bas e goa l s sub-goals as 
determined by the registry, said faci li tator facilitating agent further 
capable of initiating a direct peer to peer communication between a 
service-requesting agent and a service-providing agent of at least one 
sub-goal and ^aid facilitating agent being distinct fronrrservice- 
providing agents : 

48. (Original) A facilitator as s&t forth in claim 47 wherein the peer to peer 
communication is in a language other than an interagent communication 
language. 

49. (Original) A facilitator as set forth in claim 47 wherein the facilitator agent is 
functionally distributed across at least two electronic agents. 

50. (Original) A facilitator as set forth inVlaim 49 wherein the peer to peer 
communication is between said distributed facilitator agents. 

51. (Currently Amended) A computer-implemented method for providing cooperative 

task completion within a distributed computing environment, the distributed 
computing environment including a plurality of autonomous electronic agents, 
the distributed computing environment supporting an Interagent 
Communication Language, the computer-implemented method comprising 
the acts of: 

providing a plurality of synchronized agent registries each declaring 

capabilities of service-providing electronic agents currently active 
within the distributed computing environment\the plurality of 
synchronized agent registries each resident within a separate 
computer process; \ 

interpreting a service request in order to determine a base goal, the service 
request adhering to an Interagent Communication language (ICL), the 
act of interpreting including the sub-acts of: 
d e t e rm i ning sub goa l s r e quir e d i n comp le t i ng th e basdgoa l ; 
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determining a goal satisfaction plan that is associated with the base 

goal; 

wherein the goal satisfaction plan involves i ncludos : 

using reasoning to determine sub-goal requests based on non- 
syntactic decomposition of the base goal and using said 
reasoning to co-ordinate and schedule efforts by the 

srvice-providinq electronic agents for fulfilling the sub- 
goal reguests in a cooperative completion of the base 
goal; and 

us i ng reason i ng that i nclud e s ono or moro of doma i n 

i nd e p e nd e nt coordination strat e g ie s, doma i n - sp e c i fic 
r e asoning, and app l icat i on - sp e c i fic r e ason i ng compr i s i ng 
ru le s and l e arn i ng a l gor i thms; and 
implementing the baseygoal satisfaction plan. 

52. (Original) A computer implemented process as recited in claim 51 wherein 
the step of interpreting a serviceVequest is controlled by a computer process 
separate from the computer processes wherein the plurality of synchronized 
agent registries reside. 

53. (Original) A computer implemented Process for providing coordinated task 
completion within a distributed computing environment, the distributed 
computing environment including a plilrality of autonomous electronic agents, 
the computer implemented method comprising the steps of: 

providing at least one agent registry including capabilities of service providing 
electronic agents; 

interpreting a service request in the form &f a base goal, the service request 

being in a interagent communication language; 
determining a plurality of sub goals necessary to accomplish the base goal; 
selecting from said registry at least one service providing agent capable of 

completing said sub goals; 
delegating at least one sub goal as a peer to Jaeer service request directly 
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from asservice requesting agent to a service providing agent; and 
delegating any\emaining sub goals as service request in the interagent 

communication language to the selected agents capable of completing 
the remaining sub-goals. 

54. (Currently Amended) A computer-implemented method for providing cooperative 
task completion within a distributed computing environment, the distributed 
computing environment including a plurality of autonomous electronic agents, 
the distributed computing environment supporting a dynamically expandable 
Interagent Communication Language ("ICL"), the computer implemented 
method comprising the acts of: 

providing a plurality of synchronized agent registries each declaring a set of 
functional capabilitiesvfor one or more of the autonomous service- 
providing electronic agents, each of the synchronized agent registries 
being resident within a Separate computer process; 

receiving a service request adhering to the ICL; 

determining a base goal based or) the service request; 

d e t e rm i ning on e or mor e sub - goa\r e qu e sts i n ord e r to p e rform th e s e rvic e 
request; 

determining a delegation plan th a t assigns th e sub goa l requ e sts to on e or 
mor e of th e autonomous e l e ctron i c ag e nts, bas e d upon th e 
capabi li t ie s d e c l ar e d i n on e or mor e of th e ag e nt r e g i str ie s; 

wherein the delegation plan involves i nc l ud e s : 

using reasoning to determine sub-goal reguests based on non-syntactic 
decomposition of the base goal and using said reasoning to co- 
ordinate and schedule efforts by thfe autonomous service-providing 
electronic agents for fulfilling the suOfgoal reguests in a cooperative 
completion of the base goal; and 

us i ng r e ason i ng that i nc l ud e s on e or mor e of tioma i n - ind e p e nd e nt 

coordinat i on strat e g ie s, doma i n - sp e cificV e asoning, and app l ication 
sp e c i fic r e asoning compr i s i ng ru l es and le arning algorithms; and 
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implementing the delegation plan. 

55. (Original) A computer implemented method as recited in claim 54 wherein the 
act of providing ^plurality of agent registries further includes replicating at 
least a portion of one or more of the synchronized agent registries across a 
plurality of separate computer processes. 

56. (Original) A computer implemented method as recited in claim 54 wherein the 
act of implementing the delegation plan is controlled by a computer process 
separate from the computeXprocesses wherein the plurality of synchronized 
agent registries reside. \ 
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